technology for manufacturing of new materials at nanoscale level .This study aims to examine the effect of the nanoparticles of cellulose from grape seeds on obese hyperlipidemic rats.
INTRODUCTION
Obesity occurs when a controlled or regulated system fails to maintain energy balance, resulting in excess body fat storage. The obese population is increasing at an alarming rate throughout the world. Obesity causes many health problems, both independently and in association with other diseases (Formiguera & Canton, 2004 ). Animal models, in which obesity and type 2 diabetes are induced by feeding high caloric diet, are of increasing interest for developing new therapeutic strategies.
Grape fruit contains various nutrient elements, such as vitamins, minerals, carbohydrates, edible fibers and phytochemicals. Polyphenols are the most important phytochemicals in grape because they possess many biological activities and health-promoting benefits (Wada et al., 2007) .The phenolic compounds mainly include anthocyanins, flavanols, flavonols, stilbenes (resveratrol) and phenolic acids (Novaka et al.,2008) .
Flavonoids are widely distributed in grapes, especially in seeds and stems, and principally contain (+)-catechins, (−)-epicatechin and procyanidin polymers. Anthocyanins are the main polyphenolics in red grapes, while flavan-3-ols are more abundant in white varieties (Chacona et al.
, 2009).
Nanotechnology is emerging as a rapidly growing field with its wide application in science and technology for manufacturing of new materials at nanoscale level (Albrecht et al., 2006) . This technology gained a tremendous impetus due to its capability of reformulating metals into new nanosized particles, with dimension less than 100 nm in size. Due to nano-particle size, their physiochemical properties drastically changes leading to broad spectrum of new applications. A lot of research works have been performed all over the world on the use of cellulose fibers as a reinforcing material for the preparation of various types of composites. However, lack of good interfacial adhesion, low melting point, and water sensitivity make the use of cellulose-fiber reinforced composites less attractive. Pretreatments of the cellulose fibers can modify the fiber surface, such as chemical functionalization stop the moisture absorption process and increase the surface roughness (Kalia et al., 2009 ).
Recently studies shown that grape seed extract significantly reduces plasma cholesterol in rabbits fed a high cholesterol diet. This action reduces the risk of atherosclerosis and coronary heart disease (Yamakoshi et al., 1999). Many attempts to find the responsible mechanisms for anti-hyperlipidemic activities of GSE have been studied, particularly in the inhibition of lipase (Moreno et al., 2003) , and cellular cholesterol uptake (Leifert &Abeywardena, 2008). Although, a great deal of work has been carried out to investigate its mechanisms, we hypothesize that grape seed extract may play other roles for controlling postprandial hyperlipidemia by inhibition of lipid digestion and absorption.
2-4. Determination of Total Phenolic and Flavonoids Compounds
A sample from grape seeds powder were taken to determine Phenolic compounds and Flavonoids according to (Goupy et al., 1999; Mattila et al., 2000) .
2-5. Extraction of Cellulose from Grape Seed
Grape seed were washed with water, and pulped using 15% NaoH at 160∘ C for two hours. The produced pulp was further bleached using sodium chlorite/acetic acid mixture according to previously published method (Wise et al., 1946).
2-5-1.Preparation of Nanocellulose
Cellulose Nanocrystals (CNC) were isolated from grapes bleached pulp by acid hydrolysis using 65% sulphuric acid at 45°C for 45 minutes as previously described (Hassan et al., 2014).The hydrolyzed cellulose sample was washed five times by centrifugation (10.000 rpm,10 min, and 10 °C) to remove excess sulphuric acid .The suspension was then dialyzed against distilled water until a constant PH was achieved .The resultant cellulose nanocrystal suspension was stored at 4±°C until further used.
2-6. Scanning Electronic Microscopy (SEM) examination
Transmission electron microscopy (TEM) of the prepared cellulose nanocrystals was carried out using a JEOL 1230 transmission electron microscope (Japan) with acceleration voltage 100 kV.
2-7. Preparation of the basal dietand high fat diet
Basal diet and high fat diet for rats was prepared according to AIN 93M (Reeves et al., 1993) .
Hypercholesterolemic diet (high fat diet) : groups were fed a modified AIN-93G diet containing 5 g/100 g lard, 1 g/100 g cholesterol, and 0.25 g/100 g cholate according to (G Xu et al., 2007) .
2-8. Experimental Animals and Design
The present experiment was done in the animal house, Faculty of Home Economics, Helwan University, Cairo, Egypt. It was carried out on (n = 30) male albino rats of Sprague Dawley strain (60.00 ± 5.00 g b.wt.). Animals were housed in a normal healthy condition and allowed water was available. High fat diet was provided for four (4) week before starting the experiment. After this period (four week) rats were divided into two main groups. Then the rats will be divided into six (6) groups. Each group containing 5 rats. Group (1): Fed on the basal diet (the negative control). Group (2): Fed on the hyperlipidemic diet without supplementation (the positive control).Group (3): Fed on the hyperlipidemic diet + 2% of nanoparticles from grape seeds. Group (4): Fed on the hyperlipidemic diet (HD) +4% of nanoparticles from grape seeds (NGS). Group (5): Fed on the hyperlipidemic diet (HD) +5% from grape seeds powder (GSP). Group (6): Fed on the hyperlipidemic diet (HD) +10% from grape seeds powder (GSP). At the end of the experimental period (four (4) weeks), rats will be fasted overnight before sacrifice and the blood will be collected and centrifuged for collection the serum.
2-9. Biological Determination
Biological determination were carried out by determination of feed intake (FI) which was calculated every day throughout the experimental period (4 weeks). Over all Body weight gain (BWG) and organs relative weight were determined according to (Chapman et al., 1959) .
2-10. Collection of Serum and Tissue Samples
At the end of the experimental period (4 weeks), rats were sacrificed. Blood samples were immediately collected in clean and dry tubes from the portal vein and left to clot at room temperature. Blood samples were centrifuged at 3000 rpm for 15 minutes to separate serum. Serum was carefully separated into dry clean tubes and allowed to be frozen at -10 o c until the determination of the tested parameters. 
2-11. Biochemical Analysis

RESULTS AND DISCUSSION
3-1. Antioxidants of Red Grape Seeds Powder
The DPPH radical is commonly used for the assessment of antioxidant potency in vitro and is foreign to biological systems (Zhou & Yu, 2004) . DPPH is a very stable organic free radical with deep violet colour, which gives absorption maxima within the 515-528 nm range. Upon receiving a proton from any hydrogen donor, mainly from phenolics, it loses it chromophore and becomes yellow. By increasing the concentration of phenolic compounds or degree of hydroxylation of the phenolic compounds, their DPPH radical scavenging activity also increases, and can be defined as antioxidant activity (Sanchez, et al. 1999). Because these radicals are very sensitive to the presence of hydrogen donors, the whole system operates at a very low concentration; a large number of samples can be tested in a short time ( The proton radical scavenging action is known to be one of the various mechanisms for measuring antioxidant activity. Table( 1) shows the inhibition antioxidant percent values of DPPH radical aboutthe activity of test compounds with stable free radicals and its effect is thought to be due to their hydrogen donating ability as (9.66%) and Polyphenols content of methanol extract red grape seeds (3.63mg /g );These result were in agreement with (Junjie et al., 2009). It is obvious that the total phenolic content measured by theFolin-Ciocalteu procedure does not give a full picture of the qualityor quantity of the phenolic constituents in the extracts as reported in 
3-1-1. High Performance Liquid Chromatography (HPLC)
3-2. Phenolic Compounds Content:-
Polyphenolics compounds from grapes seeds attracted the attention of scientists to define their chemical composition and their properties for human health.The reported evidences of beneficial health effects of phenolic compounds include inhibiting some degenerative diseases, such as cardiovascular diseases.
The concentration of phenolic compounds of red grape seeds powder was recorded in Table ( 2). Data showed that HPLC analysis of phenolic compounds concentration (ug/100gm) in red grape seeds methanolic extract. It had the highest amounts of e-vanillic , Pyrogallol , Chlorogenic , Benzoic and Protocatechuic (9414.68, 4290.66, 3598.44, 3073.99 and 2901 .00 ug/100g respectively). While the other phenolic compounds were shown Gallic, 3-OH-Tyrosol, 4-Amino-benzoic, Catechol, EpiCatechein, Caffeine, P-OH-benzoic, Caffeic, Vanillic, Ferulic, Iso-ferulic, Reversetrol, Oleuropin, Ellagic, Alpha -coumaric, 3.4.5-methoxy-cinnamic, Coumarin, Salycilic, p-coumaric and Cinnamic (26.77, 915.87, 327.74, 269.14, 135.26, 95.87, 893.79, 244.85, 98.81, 133.28, 163.33, 50.29, 231.24, 201.02, 149.36, 88.16, 122.70, 336.05, 47 .31 and 105.0300 ug/100g respectively); These result were in agreement with (Butkhup et al., 2010). 
3-3. Flavonoids Compounds Contents:-
The concentration of flavonoids compounds in the samples of red grape seeds powder was recorded in Table ( 3).Data showed that HPLC analysis of flavonoids compounds concentration (ug/100gm) in red grape seeds methanolic extract. It had the highest amounts of Rosmarinic, Hisperdin and Apegenin (145.4, 126.94 and 90.79 ug/100g , respectively) . While the other flavonoids were shown Naringin, Rutin , Quercetrin , Quercetin, Narengenin, Kampfero, Hispertin and 7-OH flavones ( 36.75, 12.15, 11.66, 17.2, 4.42, 13.52, 38.45 and 7 .06 ug/100g ,respectively) ); These result were in agreement with (Butkhup et al., 2010).
3-4. Cellulose Nanocrystals Obtained From Red Grapes Seeds:-
Figure (1) shows TEM images of cellulose nanocrystals isolated from grape seeds. The width of isolated nanocrystals was in the ranges from 4 to 7 nm while the length was in the range from 37 to 45 nm as recorded in Table ( 4), and Figure ( 2). Cellulose nanocrystals were oxidized by using TEMPOmediated chlorite oxidation; the reaction selectively converts the primary hydroxyl groups at the surfaces of cellulose nanocrystals to carboxylic acids. The effect of grape seeds powder and it's nanoparticles on food intake and body weight gain ratio in experimental rats was recorded (Table 5) . Results showed significant increase of food intake in rats suffering from hyperlipidemia (positive control group), with a mean value of 16.00 a ±0.00 g compared with the negative control group with a mean value of 9.90 f ±0.00 g.
Results revealed that, rats fed on experimental diet containing 10% grape seeds powder had reduced food intake significantly with a mean value of 10.80 c ±0.00 g /day compared to the positive control group. In addition rats fed on experimental diet containing 2% , 4% nanoparticles of grape seeds,and 5% grape seeds powder had reduced food intake significantly with a mean values of 14.00 c ±0.00 g , 12.00 d ±0.00 g and 15.00 b ±0.00 g/day, respectively, compared to the positive control .
Regarding body weight gain (BWG), it was significantly lowered (P≤ 0.05) for the positive control group when compared with the negative control group ( Wistar rats were randomly divided into five groups. One group was sham-ovariectomized (OVX) as shamoperation group. The other four groups were double ovariectomized and one week later assigned as blank group, ordinarycellulose group, ultrafine cellulose group and nanocellulose group. Results reported that as the cellulose particle size decreased, the body weight gain and food intake of cellulose-fed OVX rats decreased.all three cellulose particles had a strong adsorption capacity towards fats, cholesterol and sodiumcholate and smaller particles size resulted in an increase in the adsorption capacity of fats and sodium cholate. Plasma totalcholesterol (TC), triglyceride (TG), and low density lipoprotein-cholesterol (LDL-C), arteriosclerosis index (AI) and livertotal fat and TG and of OVX rats exhibited a decrease. There were positive correlations between decreasing trends of plasmaTC, TG and LDL-C in OVX rats and cellulose particle size. It concluded that the adsorption capacity of cellulose towards fatand bile salts can be increased by reducing its particle size, consequently improving the hypolipidemic effect in OVX rats. In this study, we showed that theadministration of GSPand NGS at low doses, comparable to the average human consumption ofprocyanidins32,33 when expressed as metabolic dose, significantlyreduces the body weight gain of rats fedeither an STD or an HFD.
3-6. Organs(Liver,Kidney,Heart, and Spleen) toBody Weight (%):-
The bioactive effect of grape seeds powder and it's nanoparticles on liver, kidney, spleen and heart to body weight ratio in the experimental rats were recorded (Table 6) . Results indicated insignificant difference between all groups on liver/ body weight%. However, rats (positive control) had markedly decreased liver /body weight% with a mean value 2.70 bc ±0.34% compared with rats fed Moreover, it could be showed that, insignificant difference between all groups in heart / body weight%. However, rats (positive control) had markedly decreased in heart / body weight% but was not statistically significant with a mean value 0.25 cd ±0.03% compared with rats fed on basal diet (negative control group) with a mean value of 0.36 ab ±0.02%. However, rats fed on experimental diet containing 4 % NGS had significant increase in heart / body weight %t with a mean value of ( 0.38 a ±0.052%)compared with the positive control rats (0.25 cd ±0.03%). In addition, it showed that rats (positive control) had significantdecreased spleen/ body weight% with a mean value (0.22 b ±0.35%)compared with rats fed on basal diet (negative control group) with a mean value of(0.34 a ±0.13 %). However, rats fed on experimental diet containing 2% NGS had significant decrease in spleen/ body weight% with a mean value of 0.08 c ±0.006 % compared with the positive control rats (0.22 b ±0.35%).
3-7. Blood Lipids Profile
The bioactive effect of grape seeds powder and it's nanoparticles on total lipids, total cholesterol and triglycerides in experimental rats were recorded (Table 7 ) and figure (3).It could be observed that, all groups fed on basal diet (control negative group) and rats fed on hypercholesterolemic diet with nanocellulose from grape seeds (NGS 2% & 4%) or grape seeds powder (GSP 5% & 10%) had significant decreased in total lipids when compared with rats fed on hypercholesterolemic diet without supplementation (control positive group).Also, The lowest value was recorded with group administrated by nanocellulose from grape seeds (NGS 4%) which it had highly significant decreased in total lipids with 199.34 d ±2.62 compared with negative and positive control groups with a mean value of257.07 c ±6.74 and 661.72 a ±6.85 respectively . Moreover, the same results indicated that significant decreased in total cholesterol and triglycerideswere recorded for rats fed on basal diet (control negative group) and rats fed on hypercholesterolemic diet supplemented with nanocellulose from grape seeds (NGS 2% & 4%) or grape seeds powder (GSP 5% & 10%)when compared with rats fed on hypercholesterolemic diet without supplementation (control positive group). Also, The lowest value in total cholesterol was recorded with group administrated with nanocellulose from grape seeds (NGS 2%) 74. Data in table (8) were showed the effect of grape seeds powder (GSP) and nanocellulose from grape seeds (NGS) on (HDL, LDL and VLDL) lipoproteins in obese hypercholesterolemic rats .It could be showed that serum high density lipoprotein (HDL) was significantly increased in rats suffering from hyperlipidemia (positive control group) with a mean value of (41.70 a ±2.04mg/dl) compared with the negative control group with a mean value of (29.70 b ±1.80mg/dl). However, groups administrated grape seeds powder (GSP 5%) or nanocellulose from grape seeds (NGS 4%) had non-significant increase in serum high density lipoprotein (HDL) when compared to the positive control groups.
Figure (3). Effect of Nanoparticles of grape seeds and its powder on obese hyperlipidemic
In the same table, results showed that serum low density lipoprotein (LDL) and very low density lipoprotein (VLDL) were increased significantly in rats suffering from hyperlipidemia (positive control group) with a mean value of (67.62 a ±4.65 mg/dl) and (69.06 a ±0.84mg/dl) respectively, compared with the negative control group with a mean value of (17.85 c ±1.32mg/dl) and (17. 
Figure (4). Effect of Nanoparticals of grape seeds and its powder on serum high density lipoprotein (HDL), serum low density lipoprotein (LDL) and very low density lipoprotein on obese hyperlipidemic rats.
Moreover, the results are agreement with Liuand Li (2016) who reported that the effect of sweet potato residue cellulose on regulating blood glucose was more significant with the decrease of particle size. The content of serum insulin and hepatic glycogen increased significantly in group of nano sweet potatoresidue cellulose (CNC group) (p < 0.05). Nano sweet potato residue cellulose not only helped to decrease fasting blood glucose, glycosylated serum protein content, serum TC, TG and LDL-L content (p < 0.05), but also led to a decrease in liver fat concentration, content of TC and TG, which indicated that nano sweet potato residue cellulose had favorable effects on improving pancreatic tissue morphology as well as reducing blood glucose.In addition , Zhong, etal., (2012)Compared the effects of nano-sized sugarcane fiber with cellulose and psyllium on hepatic cellular signaling in mice.
Itsuggested that the modulation of gastrointestinal factors by dietary fibers may play a key role in both enhancing hepatic multiple cellular signaling and reducing lipid accumulation. 
3-8. Liver Functions:
Data in table (9) and figure (5 & 6) showed the effect of grape seeds powder (GSP) and nanoparticles grape seeds (NGS) on serum concentrations of Total protein, Albumin, AST, and ALT in obese hypercholesterolemic rats.It could be observed that AST and ALT was significantly increased in rats suffering from hepatic damage (positive control group) with a mean value of 153. A possible mechanism of reduced activities of the tested enzymes and hepatoprotective effect of red grape seeds extract may be related to their antioxidant effect of the phenolic compounds and flavonoids.Nada SA, et al., (2015) investigate the protective effect of grape seed extract (GSE) and/or silymarin againstthioacetamide (TAA)-induced hepatic fibrosis in Sprague-Dawley rats. It reported that administration of Grape seed extractGSE (100 and 200 mg/kg) and/or silymarin attenuated TAAinducedhepatic fibrosis, improved enzymes and reduced the oxidative stress in dose dependant manner Histopathologicalstudy showed disruption of the hepatic architecture and collagen fibers deposition in the portal tract of TAA-injectedgroup. Concomitant treatment with GSE (100 and 200 mg/kg) and/or silymarin significantly improvedhistopathological structure of liver tissue in variable degrees.
3-8. Kidney Functions:
Data in table (10) showed the effect of grape seeds powder (GSP) and nanoparticles grape seeds (NGS) on serum concentrations ofUrea, Uric and Creatinine in obese hyperlipidemic rats. It could be observed that urea, uric acid and creatinine was significantly increased in rats fed on hypercholesterolemic diet without supplementation (positive control group) with a mean In addition, it revealed that, significant decreased in urea were found for rats fed on hypercholesterolemic diet supplemented with NGS 2% &4% and non-significant decreased for rats fed on hypercholesterolemic diet supplemented with GSP 5%&10% , when compared with positive control group. Moreover , it could be observed that, significant decreased was found in uric acid for rats fed on hypercholesterolemic diet supplemented with Nanoparticles of grape seeds NGS and its powder GSP by different levels compared with control positive . Also,significant decreased was found in creatinine for rats fed on hypercholesterolemic diet supplemented with GSP 5%&10% compared with control positive .On the other hand , it could be observed that markedly and significant increased in creatinine were recorded for rats fed on hypercholesterolemic diet supplemented with NGS 2%&4% compared with control positive.
CONCLUSIONS
It can be concluded that nanoparticles isolated from red grape seed specially Cellulose Nanocrystals (CNC) had a significant positive effects against obesity and Hyperlipidemic than the effects of Grape Seeds Powder. Hence, the study may be repeated on patients with hyperlipidemia for possible beneficial effect on humans.
